Ultracytochemical demonstration of soluble guanylate cyclase activation in rat aorta by NCX4016, a NO-releasing aspirin derivative.
Biochemical studies demonstrate that the NO-releasing-aspirin derivative (NCX4016) stimulates soluble guanylate cyclase (sGC) activity and increases cyclic GMP (cGMP) in human platelet and monocytes by releasing NO. In the present study, an ultracytochemical technique for electron microscopy was used to investigate the effects of NCX4016 (2 mM) on sGC activity in rat thoracic aorta, using sodium nitroprusside (0.01 mM) as reference NO-donor. Guanylyl-imidodiphosphate sodium salt [Gpp(NH)p], a synthetic non-hydrolyzable analogue of GTP, was used as sGC substrate. NO-activated sGC released imidodiphosphate ions which were precipitated with lead ions, giving rise to deposits of electron-dense granules (reaction product). Ultracytochemistry allowed us to demonstrate that NCX4016 stimulated sGC activity in smooth muscle cells, and particularly in vascular endothelial cells, as sodium nitroprusside did. This result could explain the protective effects of chronic treatment with NCX4016 on aortic endothelium of diabetic rats demonstrated by scanning and transmission electron microscopy.